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[57) ABSTRACT

A bag chain for feeding packaging bags to a bag loader
includes bags 2a,2b,2c imbricated and carried by a pair

- of parallel carrier tapes 3 and 4 which are wound up on

spools 8 and 9 of a cassette 5. Loading the bag chain is
a bag indexing drive unit involves simply placing the
cassette 3 into position with the spools 8 and 9 engaged
with parallel drive dogs 11 and 12, after which opera-
tion of a drive motor 15, driving the dogs 11 and 12
through a differential unit 14-22 indexes the bags
2a,2b,2¢ . . . and winds up the tapes 3 and 4. Upon com-
plete consumption of the bag chain, the cassette can be
removed and replaced by a fresh cassette with the tapes
outside the cassette and carrying the imbricated bags.

3 Claims, 1 Drawing Figure
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TAPED BAG CHAIN WITH CASSETTE

The present invention relates to a chain of taped,
imbricated bags, suitable for packaging. For example,
meat cuts or poultry may be loaded into the bags.

The use of taped imbricated bags has been known for
many years and the most commonly available form of
these bags uses two separate adhesive carrier tapes

which have an imbricated array of the bags placed on
the tapes in such a way that the adhesive face of each

tape contacts the exposed part of each bag in the imbri-
cated array. Normally the lead bag of the array is at-
tached to the tapes by its end at which the mouth 1s
disposed. Such a tape system is disclosed in British
Patent Specification No. 1,240,371 n conjunction with
a cassette into which the lead ends of the two tapes
were introduced. The tapes are pressed with their adhe-
sive faces in contact with one another and this com-
bined tape was then wound around the spool inside the
cassette. During feeding of the chain of bags to the bag
loader, the tapes were progressively pressed together
and wound-up on the spool until, at the end of the chain
of bags in question, the spool was full of the combined
tape assembly and could be romoved from the machine
and replaced by a fresh spool with a new bag chain
attached. Such a cassette system was ideally suited for a
bag loader in which the tapes were continuously ad-
vanced towards a point of pressing together, from
which point onwards the tapes were handled as a single

non-adhesive assembly (by virtue of the adhesive faces:

being in contact with one another).

An alternative proposal for taped imbricated bag
chains is disclosed in our British Pat. No. 2,064,477B in
which the tapes do not converge but remain parallel to
one another and are wound-up on coaxial spools be-
tween which a differential drive system is positioned. In
such a system the tension in the two tapes can be equal,
whereas in the above-mentioned cassette application
where the two tapes are pressed into face-to-face adhe-
sive contact the tension in one tape could drop to zero
and all the bag-advancing tension could then be trans-
mitted by the other tape with consequent loss of align-
ment of the bags unless the operator intervened to
equalise the length of the tapes.

The advantages of the differential drive system dis-
closed in British Pat. No. 2,064,477B could only be
achieved with the penalty of needing to attach the tapes
manually onto the coaxial wind-up spools.

It i1s an object of the present invention to provide a
cassette system in the context of a bag loader in which
the taped bags are advanced to the loading station by
means of a drive unit incorporating differential drive.

A first aspect of the present invention provides a
method of loading a bag chain on a bag loader, compris-
ing taking a bag chain incorporating a succession of
imbricated packaging bags on two supply tapes from
which they are removed during the loading operation,
the supply tapes having lead ends equipped with tape-
winding rotors which are supported on spacing means
to hold them with substantially parallel axes of rotation;
attaching the tape-winding rotors to parallel drive
shafts of a bag indexing drive unit; operating the bag
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indexing drive unit to bring each of the imbricated bags

successively to a loading position where the bag is
loaded and separated from the tapes; and, after separa-
tton of most or all of the bags from the tapes, removing
the tape-winding rotors and spacing means from the bag
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indexing drive unit and replacing them by a fresh pair of
tape-winding rotors and spacing means with imbricated
taped bags already attached.

A second aspect of the present invention provides a
bag chain comprising: a succession of imbricated bags; a
pair of side-by-side spaced tapes each having an adhe-
sive face; a pair of tape-winding rotors, each attached to
a respective one of the tapes for engagement with a
tape-winding drive to wind-up the tapes on the drive;
and spacer means supporting the two tape-winding
rotors upon substantially parallel axes of rotation, for
engagement with paraliel axis drive shafts of a tape-
winding unit.

A third aspect of the invention provides a bag chain
comprising: a succession of imbricated bags; a pair of
side-by-side spaced tapes each having an adhesive face;
a cassette releasably mountable in a tape winding drive
unit; a pair of tape-winding rotors in said cassette, each
said rotor being attached to a respective one of the tapes
and adapted for engagement with a respective tape
winding drive shaft of the tape-winding drive unit to
wind-up the tapes on the rotors and said tape-winding

‘rotor having spaced apart substantially parallel axes of

rotation.

A fourth aspect of the invention provides a bag chaln
indexing drive unit comprising: a drive input shaft; a
pair of spaced apart parallel tape indexing drive shafts
each adapted for engagement with a respective tape-
winding rotor of a bag chain; and a differential drive
unit between the input shaft and said tape-indexing
drive shafts to allow equalisation of tension between the

tapes attached to respective tape-winding rotors to be

associated with the tape-indexing drive shafts.

In order that the present invention may more readily
be understood there now follows a brief description,
merely by way of example, with reference to a single
drawing showing a partly cut away perspective view of
one embodiment of a bag chain and drive unit in accor-
dance with the present invention. |

In the drawing, a bag chain generally designated 1
comprises an array of imbricated bags 24, 2b, 2c . . .
placed on two parallel carrier tapes 3 and 4 having their
adhesive faces uppermost on the horizontal run of each
tape. The leading ends of the tapes 3 and 4 are intro-
duced into a cassette § by way of respective inlet open-
ings 6 and 7, respectively. In this particular case the
adhesive face of tape 3 is the one nearer to the observer
as it passes into the cassette inlet opening 6, and the
adhesive face of the tape 4 is the one further from the
observer, in each case the adhesive faces being directed
radially outwardly when the tapes are attached to re-
spective wind-up spools 8 and 9.

The two wind-up spools 8 and 9 are ﬂoatmgly
mounted in the cassette 5 so that when the cassette is
placed inside a housing for it, defined by a cover 19,
each of the spools 8 and 9 can become centered on a
respective drive dog 11 and 12 of a cassette drive unit
13.

The drive unit 13 comprises an input bevel gear 14 on
a drive shaft from a motor 15, and engaging a first verti-
cal bevel gear 16 which carries two i1dler gears 17 and
18 for rotatton about a horizontal axis coincident with
the longitudinal axes of two worms 19 and 20. In prac-

tice the first vertical bevel gear 16 1s freely rotatably

mounted around the shaft of the righthand worm gear

20.
The two idler gears 17 and 18 are in constant mesh

with a lefthand vertical bevel gear 21 fast with the
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worm 19, and a righthand vertical bevel gear 22 fast
with the worm 20.

The lefthand worm 19 drives a pinton 23 fast with the |

drive dog 11 of a drive shaft for the lefthand wind-up

spool 8 of the cassette 5, whereas the righthand worm
20 drives a pinion 24 fast with the drive dog 12 of a

drive shaft for the righthand wind-up spool 9 of the
cassette d.

'From the above description, it will be clear that when
the motor 15 rotates, provided the tensions in that when
the motor 15 rotates, provided the tensions in the two
tapes 3 and 4 are equal, the two wind-up spools 8 and 9
will be driven at the same rate of rotation, but in oppo-
site directions of movement (by virtue of appropriate
choice of the hand of the two worms 19 and 20 and thelr
pinions 23 and 24, respectively).

When either one of the tapes slackens, the wind-up
spool of the other tape slows down, by virtue of the
differential mechanism permitted by free rotation of the
two idler bevel gears 17 and 18. Thus 1n normal opera-
tion the two bevel gears 17 and 18 are non-rotatable
about their own axes (while orbiting around the hori-
zontal common axis of the first vertical bevel gear 16
and the two coaxial worms 19 and 20), but when the

differential is effective there will be some rotation of the ~

two idler gears 17 and 18 in addition to their orbiting.

If desired, the cassette 5 may include some means for
coding in response to the particular type of bag attached
to the chain of which the cassette forms part, so that
simply introducing that cassette into the housing de-
fined by the cover 10 will automatically instruct the bag
loading equipment as to which type of bag is involved.

Furthermore, it is envisaged that the cassette will be
stored, for example during shipping, with the leading
part of each of the tapes wound 1n so that the leading
edge of the first bag 2a is substantially against that sur-
face of the cassette § in which the openings 6 and 7 are
formed, and then before the cassette is loaded into the
machine, it will be pulled away from the lead bag 2a so
as to uncoil part of each of the tapes 3 and 4 to provide
the necessary length of tape between the cassette and
the lead bag when the cassette i1s loaded in the bag
loader. Such a system is not possible with the prior art
cassetie of our British Pat. No. 1,240,371, because of the
adhesive face-to-face contact of the two tapes at the
point where they enter the cassette.

Alternatively each of the tapes 3 and 4 may have a
non-adhesive leader portion.

Thus the cassette in accordance with the present
invention provides a much improved way of holding
the bags during shipping.

More importantly, the fact that the two wind-up
spools 8 and 9 are freely floating in the cassette S allows
these spools to be accurately centered on their drive
dogs 11 and 12 so that in use of the bag chain 1 the
spools 8 and 9 will always be positively engaged on the
drive dogs 11 and 12.

Another advantage of the cassette in accordance with
the present invention is that it provides a much more
rapid way of threading up a bag chain when used with
the twin spool differential drive system. It is necessary
only to locate the cassette in register with the two drive
dogs 11 and 12, and then to press the cassette onto the
drive dogs and to close the cover 10 to complete the
loading operation, assuming that the bags 2a, 2b, 2c .
are sitting on the loading table in the appropriate posi-
tion.
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In the light of this advantage, it will be realised that
the cassette 5 serves as a support means to hold the wind
up rotors or spools 8 and 9 ready for rapid mounting on
and disconnection from the drive dogs 11 and 12. It 1s

therefore not essential to have a completely enclosed
cassette § around the spools 8 and 9.
It is of course possible for the cassette illustrated in

the drawings to be used with a direct drive rather than
a differential drive, although the differential drwe form
is preferred. R
In use of the cassette, once one bag chain has been
depleted and all or almost all of the bags have been
removed from the tapes 3 and 4, the drive motor 135 is
operated to retract the exposed ends of the tapes 3 and
4 into the cassette §, following which the full cassette
can be removed and replaced by a fresh, empty cassette
already has just been removed can then either be
scrapped or processed for removal of the wound-up
tape and for re-use of the cassette. | :
The coding of the cassette may be achieved in any .
one of several ways, only a few of which include colour
coding of the cassette, or the provision of coding cut-
outs or tabs on the body of the cassette, or printing on
the cassette, or a label attached to the cassette. Nor-
mally the product identification is marked on the box
enclosing the bag chain, so once the bag chain has been
removed from the box the product identification may be
lost. However, the cassette § remains attached to the
tapes and consequently there is always a secure indica-
tion of the product identification. Besides, as indicated
earlier, the use of coding apertures or tabs on the cas-
sette can assist in instructing the bag loading machine
automatically as regards the machine adjustments
which may be necessary on changmg from one bag type |

to another.

An advantage of the rapid loading facility offered by
the present invention is that the bag loading machine
may now have a fixed bag chain support table whereas,
hitherto, the more cumbersome bag loading operation
has required the availability of at least one spare bag
trolley system to allow a bag chain to be attached to the
trolley and to have its tapes threaded through the inter-
meshing gear wheels which press the tapes together in
adhesive face-to-face contact so that it is then merely
necessary to roll this trolley up to the bag loader when
a change of bag chain 1s needed.

Yet a further advantage of the twin spool system in
accordance with the present invention is that there is no
risk of damage to the operator or to the bag chain dur-
ing the loading operation, as is possible with the drnive
gears used in the prior art systems requiring separation
of the gears and threading of the two tapes in face-to-
face contact between the gears before again face-to-face
contact between the gears before again bringing the
gears into mesh.

As suggested above, instead of having an enclosed
cassette for the tapes, it is of course possible with the
method of the present invention to simplify the bag
loading operation simply by providing any form of bag
tape-driving rotor attached to the lead end of a tape, or
to a non-adhesive leader attached to the beginning of
the tapes, with means for holding the two rotors in
substantially the correct centre-to-centre spacing for
rapid connection of the rotors to the drive of the bag
indexing unit.

I claim:

1. A bag chain comprising: a succession of 1mbr1cated -

bags; a pair of side-by-side spaced tapes each having an -
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adhestve face; a cassette releasably mountable in a tape
winding drive unit; a pair of tape-winding rotors in said
cassette, each said rotor being attached to a respective
one of the tapes and adapted for engagement with a
respective tape winding drive shaft of the tape-winding
drive unit to wind-up the tapes on the rotorsdrive and

satd tape-winding rotor having spaced apart substan-

tially parallel axes of rotation.
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2. A bag chain according to claim 1, wherein the
tape-winding rotors comprise wind-up spools floatingly
supported in the cassette.

3. A bag chain according to claim 1 or claim 2, and
including coding means on the cassette for engagement
with sensor means of the bag chain indexing drive unit
with which the cassette is intended to be used, for ad-
justment of the bag chain indexing drive unit in re-
sponse to the particular type of bag in the chain incor-

porating the cassette.
¥ % % ok ok
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